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Whether the crystalline lens can by sectional accommodation 
overcome in part a corneal astigmatism, has been a much discussed 
subject by refractionists, both medical and non-medical. Some day, 
this rather important question will be settled, and the writer believes 
that the verdict will be in the affirmative. To put this more plainly, 
the writer is satisfied that the lens can and does accommodate astig- 
matically and, therefore, in many cases (where there is an active ac- 
commodation) overcomes in part an existing corneal astigmatism. 
Having made this statement I shall attempt now to prove it. 

First, it may be of interest to quote some authorities on accom- 
modative astigmatism. Sheard says: ‘“Dobrowsky! first expressed 
the idea that astigmatic persons could partly correct their defect 
through an irregular contraction of the ciliary muscle, thus producing 
a deformity of the crystalline lens in the opposite direction.” 

Still quoting from Sheard in his Physiological Optics, “Eriksen, 
Sulzer, and George Bull do not admit astigmatic accommodation.” 


Savage? believes that “Bowman’s muscle is the active agent in 
producing a lenticular astigmatism at right angles to a corneal astig- 
matism; for the purpose of neutralizing it.” Savage contends that the 
astigmatism in the lens is produced by a tilting of the lens, and not 
by sectional accommodation. He quotes his own case as proof that 
with a total corneal astigmatism of 2.50, all that could be corrected 
in 1882 was .65 under atropin. In 1885, .75 was manifest. In 1887, 
+1.00 cylinder was shown in each eye. In 1888, a +1.25. “From that 
time until 1895 more astigmatism became manifest, but the stronger 
cylinder was not given until that date. The cylinder then given was 
+2.00 for each eye. In 1900, the cylinder given for the right eye was 
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+ 2.25, and that given the left eye was + 2.50, practically a full cor- 
rection of the corneal astigmatism, which during at least eleven years 
had remained the same, as shown by the Javal Ophthalmometer.” 

Savage contends that the use of a mydriatic and cycloplegic had 
nothing to do in relaxing and, therefore, making manifest the astig- 
matism in the crystalline lenses of his own eyes. Atropin and homat- 
ropin were used in the examination of his eyes. 

This opinion of Savage’s is in direct contrast to that of James C. 
Dowling*, who says in making a “plea for cycloplegia,” that “Astig- 
matic errors cannot be uncovered and the proper cylinder prescribed 
without the use of a cycloplegic, because the presence of a certain 
amount of physiological astigmatism in the crystalline lens produced 
by the action of the ciliary ntuscle which tends to correct the corneal 
astigmatism.” “Put the eyes at rest under atropin,” he says, “and 
then the corneal astigmatism can be properly measured.” 


Dr. Dowling then quotes several cases, and insists that atropin 
and not homatropin is unquestionably the best cycloplegic. 

Ryer* says, “Careful records show that case after case takes a 
stronger and stronger cylindrical correction at each subsequent ex- 
amination until the true amount indicated by the oplithalmometer is 
reached.” On page 81 Ryer further says, “Lenticular astigmia may 
exist and tend to increase or decrease the total astigmia. We grant as 
a matter of course, that latent hypermetropia exists at times, and per- 
haps will have to grant that latent astigmia exists as the result of 
cylindrical accommodative compensation. Had a patient tolerated for 
years without aid an astigmic condition, it is not unreasonable to 
assume that the ciliary muscle, acting through the crystalline lens, 
may have made a continuous effort to correct it in part or in full, and 
had the ciliary succeeded it would require time and encouragement to 
bring about a relaxation of this unequal ciliary strain.” 


More authorities could be quoted to show that this subject has 
been a much discussed one, and by no means settled. The references 
made will be sufficient to show several differences of opinion. 

Astigmatism is a prolific cause of headache, and eyestrain, and it 
is just this point of strain and headache that leads the writer to cer- 
tain conclusions. If astigmatism does cause headaches, there must be 
some strain. Why should there be any strain? The answer seems to 
be, to see more clearly and distinctly. Then if there is an effort to see 
more distinctly this effort can only be accomplished by the ciliary 
muscles through the crystalline lenses. 

The writer with an active accommodation of 9.00 D., and with 
his eyes made emmetropic with a small plus combined with plus Rx 
has experimented with his own eyes by producing astigmatism with 
cylinder lenses. The result of thesé experiments show conclusively 
that in his own eyes he can by sectional accommodation overcome in 
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part a created astigmatism. Placing a pair of — 2.00 D. cylinders axis 
90 in a single cell trial frame, and wearing these over his correction, 
there is produced an hyperopic astigmatism with the rule of 2.00 D. 

Our visual acuity with proper correction is excellent, being able 
to read at 25 feet the 15-foot line of type. With the —2.00 D. cylin- 
ders before the eyes vision is reduced to the 50-foot line of type. Be- 
fore 20 minutes have passed I can read the 30-foot line of type, and 
some of the vertical and horizontal letters, like E and L, on the 20- 
foot line of type. After having obtained this increase in acuity I can 
by raising and lowering the trial frame containing the minus cylin- 
ders, actually feel the relaxation and tension on my ciliary and lens as 
it accommodates astigmatically and relaxes. If the — 2.00 cylinders 
are worn for 30 to 40 minutes I begin to feel the presence of pain in 
the eyes, and a suspicion of frontal or temporal headaches. By the 
time an hour has passed I have developed a nice frontal or temporal 
headache (or both) and with pronounced orbital pain. 


I believe that the increase in visual acuity comes by sectional ac- 
commodation, and not by a tilting of the lens as suggested by Savage. 
As proof of this I have tried the same experiment on several presby- 
opes with the result that they can get little or no increase in acuity 
aiter trying for 30 minutes. Now if the astigmatism in the lens in my 
own case was by pressure or muscle action of the ciliary on the lens 
in such a way as to tilt the crystalline, then the same result should 
be obtained from the presbyope. The ciliary muscles of eyes that are 
fifty years old cannot be very much less in activity than mine which 
are thirty-six years old. 

A further proof that in my own eyes there is a disturbance of 
accommodation is in the tonicity tests at 25 feet, and the accommo- 
dative tests at one-third of a meter. With eyes wearing proper Rx 
there is an Exo. 14 at distance. After wearing — 2.00 D. Cyl. Ax. 
90 for 15 minutes, there is Eso. 14 to 24. The accommodative con- 
vergence test at 13 inches wearing proper correction and using 64 dis- 
placing prism, is Exo. 104. After wearing — 2.00 D. cylinders the near 
test shows Exo. 44 to 54. To the writer this means that increased 
nerve stimulus to the accommodation has its corresponding third 
nerve stimulus to the interni, the same as when my eyes are made 
hyperopic with minus spherical lenses. 


The writer has tried the wearing of + 2.00 D. Cyls. Ax. 180, 
thereby creating myopic astigmatism with the rule, but cannot get 
the same results as with the minus cylinders. There is some improve- 
ment of vision after one-half hour, but very small compared to the re- 
sults when hyperopic astigmatism is produced. This to the writer is 
further proof that the lens is not tilted to produce the astigmatism, 
but that such action is the result of an accommodative astigmatism, 
for it is well known that a myope cannot relax his accommodation 
to see clearly, so the contention seems sound that a negative astig- 
matic accommodation would be difficult or impossible. 
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Further, myopes do not habitually complain of eyestrain and 
headaches like hyperopes do. Neither do myopic astigmats complain 
like those who have hyperopic astigmatism. Still further, tonicity 
tests and accommodative convergence tests show very little change 
in the writer’s eyes when wearing + 2.00 D. Cyls. Ax. 180, thereby 
producing a myopic astigmatism of 2.00 D. with the rule. 

With my eyes made emmetropic with proper correction there is 
Exo. 14 at infinity and Exo. 104 at 13 inches. With O. U. + 2.00 D. 
Cyls. Ax. 180 the muscle balance at infinity remains the same, i. e., 
Exo. 14, and at 13 inches practically the same Exo. 104 to 124. The 
tendency for a slight increase of exophoria at near is suggestive of 
some inhibition of accommodation, and therefore accommodative con- 
vergence. But on the whole these muscle tests seem to confirm the 
belief that the artificially produced myopic astigmatism, does not pro- 
duce a corresponding effort on the part of the ciliary and lens like 
the artificially produced hyperopic astigmatism, and, therefore, no 
change in the accommodative convergence relationship. 


Most optometrists have had an experience similar to the follow- 
ing: A patient between the ages of eighteen and thirty wishes an 
eye examination. There is a history of headaches and eyestrain. All 
objective and subjective tests show the presence of about + 2.00 D. 
of astigmatism with the rule. The patient has never worn glasses and 
a full correction is prescribed. The patient returns in a few days or 
a week and complains of discomfort. The optometrist explains that it 
will take a little time to get used to the glasses, or he may carefully 
explain that the eye muscles will relax in time, etc. The patient is 
convinced to continue for a while longer, and sure enough everything 
works out satisfactorily. Six months or a year passes and the patient 
now comes back with a broken lens, and can hardly wait until a new 
lens is procured. 

The patient is loud in his praise of the glasses and says that the 
headaches have entirely disappeared, but says the patient, “I think 
the glasses have interfered with my eyesight, because I cannot see 
as well now without them as I could before wearing them.” 

What caused the discomfort when the patient began wearing the 
glasses? Why did they become comfortable? Why does the patient 
say that he cannot see as well now without them? The writer be- 
lieves that he had been accommodatively overcoming some of the 
corneal astigmatism, and that this effort would not relax in a few 
hours or possibly a few days. It was in an effort to see clearly that 
the sectional accommodation was set up, and therefore, the strain and 
headaches. 

Until this accommodative strain relaxed there would not be com- 
plete eye comfort, hence the comeback after a few hours or days. As 
for the patient’s remarks about not seeing so well without the glasses 
aiter wearing for six months or a year, this is accounted for by the 
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relaxation of the accommodative astigmatism, and, therefore, poorer 
visual acuity without the correction than when he first reported. The 
better vision without glasses will return if the patient will go with- 
out them entirely for a week or so, but of course the headaches will 
also return because of the accommodative strain to see better. The 
writer has made it a habit for some years to under correct the astig- 
matism in the first Rx, thereby obtaining a comfortable correction al- 
most at once. At a later date the patient is asked to return for a 
change of lenses to full correction. 


If for no other reason (and there are many others), the ophthal- 
mometer is an essential part of every routine eye examination, and 
if, as Professor Dowling maintains, atropin is necessary to relax ac- 
commodative astigmatism, and thereby make it easy to correct the 
corneal astigmatism, it would seem more logical that the ophthal- 
mometer readings of the corneal curves were all important. It may 
be mentioned that with a dilated pupil there may be and usually is a 
corneal astigmatism revealed by the retinoscope or subjective test 
that is unnecessary to correct when the iris returns to its normal 
functioning. 


Many case records could be given to substantiate the statements 
made in this paper. Every optometrist who honors his ophthal- 
mometer can do the same. As these words were being written a let- 
ter was received from an optometrist® in Ontario who on the writer’s 
recommendation procured an ophthalmometer some eight years ago. 
He says in this letter: “I am coming more and more to helieve that 
the findings of the ophthalmometer, properly interpreted, are the 


, 


proper findings to prescribe.” He further says, “I had been wearing 
+ 2.00 Ax. 90 for some years until you (the writer) examined my 
eyes and found + 2.50. Subjectively + 2.00 was better, and the 
+ 2.50 blurred my vision. Experimentally I had my Rx filled with 
+ 2.50 and put up with the slight blur. Eventually vision cleared and 
the + 2.50 is now my best vision. This seems to look as though there 
was a lenticular adjustment to compensate for the other + .50 Cyl., 
especially as I have perfect comfort, and did not have it before. I 
don’t believe that the ophthalmometer tells fibs.” 


One other case to illustrate the extent in which the ciliary and 
crystalline can be agitated is of interest. The writer was consulted 
by another optometrist with a patient—male, 25 years of age. He had 
been examined and glasses had been prescribed, O. D. — 1.00 Ax. 135, 
O. S. — 1.00 Ax. 45. The patient had complained originally of ocular 
discomfort and blurred vision. For about one month the glasses pre- 
scribed gave relief, then poor vision and discomfort returned. 


The writer was suspicious from the history and report that there 
was some pathology and so searched very carefully both media and 
fundus but without result. The ophthalmometer revealed only .25 
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of astigmatism with the rule in O. D., and 1.00 with the rule in O. S. 
This did not seem consistent with what had been prescribed. 

Static skiametry showed O. D. + .25 — 1.25 Ax. 135, and O. S. 
+ 25 — 1.25 Ax. 45. The writer was now suspicious of accommoda- 
tive agitation. 

Dynamic skiametry observation at 16 inches and fixation at 13 
inches gave approximately the same as the static findings, but results 
were very questionable. 

Subjective examination revealed a very changeable condition as 
to astigmatism and axis. 

Tonicity tests at infinity were impossible, as patient could not get 
binocular vision. We were now sure of what the trouble was, and * 
swinging phoroptor away made a cover test. Result—a tremendous 
divergence. Upon close questioning patient saw double occasionally, 
and friends noticed the “cross eyes.” Stereoscopic examination re- 
vealed only first grade binocular vision, little or no perspective, pro- 
nounced suppression, poor quality of fusion, and small positive am- 
plitude. 

The writer’s diagnosis of the oblique astigmatism as shown by 
skiametry and subjective test, but not substantiated by the ophthal- 
mometer, was that the patient in the effort to maintain some binocular 
single vision and due to the tremendous exophoria was accommo- 
dating or trying to, in an indeavor to force convergence to function. 
This forcing af accommodation in this particular case produced an 
accommodative astigmatism obliquely. 

In conclusion we are in accord with the sentiments expressed by 
Ryer®, particularly, “I believe that corneal astigmatism is often neu- 
tralized by crystalline activity, and that this unequal pull called for 
on the part of the crystalline lens, inhibits circulation and nutrition in 
certain sectors, and tends to produce cataract.” Ryer says that this 
reasoning appears radical, probably it is, but the writer believes that 
he is right in his contention, and that when a number of optometrists 
have studied this problem as close as he has, the theory will be well 


established. 
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HEREDITY AND EYES 
Gustave O. Ohlsson, D.O.S. 
Detroit, Michigan 


In all probability, no other .subject offers so much opportunity 
for disagreement as does the study of heredity, and its associated 
problems. For some time I have been examining authorities and 
figures, which might lead later to a contribution on some phases of 
heredity and eyes, hence this short essay. 

Like many other students of optometrical and ophthalmological 
texts, I have been annoyed by the rather careless manner in which 
various defects and diseases have been disposed of by merely writ- 
ing, “not inherited.” Surely in very few instances has such a state- 
ment been based on actual knowledge or personal research. 

More with a desire to further interest in the subjejct, than to 
offer anything original, | am writing this paper, hoping that certain 
of our optometric brethren will keep careful records and from time 
to time furnish statistics which may enable us to add our contribu- 
tion to the store gradually accumulating as the result of research by 
scientists, not all of whom are medical men. 

Those, who make heredity their special field now list definitely 
a number of eye defects and diseases as being inherited, for instance, 
color blindness, of which one writer states: “In man, there are two 
recessive characters, a blood abnormality called hemophilia and color 
blindness, where the affliction is more common in males than in fe- 
males, and where the hereditary transmission is peculiar. They are 
not transmitted from father to son, nor do they appear in the son’s 
descendants; yet the daughters of an affected man, though normal 
themselves, transmit the abnormality to half their sons.” 

Color blindness of the type where red and green appear to 
have the same shade is annoying but not a grievous burden. It is 
rather common, Davenport stating that “4 per cent of the men, 
and one-half of 1 per cent of women of the total inhabitants of Europe 
are affected.” 

Then there are two other sex-linked deficiencies which are seri- 
ous afflictions, fortunately rather rare. I refer to atrophy of the 
optic nerve usually resulting in blindness, and hemeralopia (night- 
blindness), also usually ending in loss of vision. In connection with 
night blindness, it is interesting to note that we have the longest pedi- 
gree ever compiled by students of heredity. This is the record of 
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a European family, completed to date of publication by Currier in 
1838, and continued by Nettleship in 1907 and containing a record of 
over 2,000 persons. 


Some authorities add to these sex-linked conditions, coloboma, a 
defect which usually shows only in the iris but may affect the lens, the 
retina, and choroid. 


In addition there are other serious eye defects where the evi- 
dence of inheritance is clear. Cataract is one which has been 
studied intensively. Loeb compiled the pedigrees of 304 families in 
which congenital cataract had been found. Of the 1,012 children 
in these families, 589 were affected, though cataract is a condition 
which usually comes on late in life. 


The list includes dislocation of the lens, Loeb also reporting 
on 42 pedigrees of families in which there was dislocation of the 
lens (ectopia lentis). He states, “of the 150 children, 70 per cent 
were affected.” 


Mention must also be made of degeneration of the cornea, 
nystagmus, glaucoma, megalothalmus, pigmentary degeneration of 
the retina, astigmatism, myopia, ophthalmoplegia. AM these and 
more are being studied by the geneticist with a view towards a bet- 
ter understanding of the problems of heredity. 

I trust that this short, and of necessity, superficial paper may 
stimulate interest on the part of others to add their efforts to the 
clarification of these and other problems, which we as optometrists, 
because of the nature of our work should be interested in. 
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NOTES ON THE RETINA 
Phillip Jackman, D.O.S., Opt.D. 
Union City, N. J. 


Embryology. 


Primitive Ocular Vesicle: The eye develops from a pouch which 
forms on each side of the first cerebral vesicle. This pouch is called 
the primitive ocular vesicle, it remains in connection with the cere- 
bral vesicle by means of a pedicle which is broad at first then it 
narrows, subsequently it becomes what is known as the optic nerve. 
Its source is covered by the outer layer, upon this outer layer at 
a point corresponding to the apex of the ocular vesicle, there soon 
forms a thickening, and this indicates the formation of what is 
known as the lens. The way the lens is formed is as follows: The 
outer layer grows thicker, becomes folded upon itself and forms an 
averted pouch directed towards the ocular: vesicle. This pouch deep- 
ens and finally becomes shut in front so as to form a closed sac, 
the lens vesicle. The lens is an epithelium structure being a deriva- 
ture of the external germinal layer and in the beginning consists of 
a hollow vesicle which afterwards becomes filled up by the growth 
of its cells and is then converted into a solid sphere. 


Secondary Ocular Vesicle (Retina): In proportion as the outer 
layer at the site of the primitive lens pushes against the ocular ves- 
icle, the surface of the latter becomes indented, thus a flask-shaped 
structure with double walls is formed of what was once a round sac. 
From the ocular vesicle is subsequently formed the retina, the em- 
bryology of which is as follows: “This is an isolated portion of 
the brain itself, the external and internal layers of the secondary 
ocular visicle becomes differentiated early, the internal layer is con- 
siderably thicker than the external layer. The external layer later 
becomes composed of a single row oi cells, then it gathers up the 
pigment and ultimately becomes what is known as the pigment 
epithelium.” Many questions often arise whether this pigmentary 
layer belongs to the retina or choroid. The writer maintaining that 
it is a retinal layer due to the facts stated above and others through- 
out this thesis. The internal layer soon surpasses the external layer 
in thickness, especially at the posterior part of the eye where its cells 
acquire a radial arrangement and develop into the retina proper. 


Anatomy. 
The retina originates from an aversion of the anterior brain 
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vesicle and is a protruded part of the brain. It is the primordial part 
of the embryonic eye. The retina is a thin, transparent delicate 
membrane. It lies between the hyaloid membrane of the vitreous 
internally, and the choroid externally. It extends forward to the 
ciliary body where its termination is called the ora serrata, devoid 
of nerve fibres simpler and thinner it is continued over the inner 
surface of the ciliary body and the posterior surface of the iris. 


In the living eye it is transparent and of a purple red color, under 
the influence of light it is bleached and after death it soon becomes 
opaque and white. The retina is connected with the subjacent layer, 
the choroid at the entrance of the optic nerve, and at the ora serrata, 
elsewhere it simply lies upon the tunic but is not attached to it. 
When we detach the retina the pigment cells which form its inner- 
most layer adheres to the choroid and on this account many theories 
were contributed that the pigmentary layer was a choroidal layer. 


The inner surface of the retina presents in the axis of the eyeball 
the yellow spot, or better known as the macula lutea, it is about 
114 mm. in diameter, and in its center is a smail depression known 
as the fovea centrallis; this is in the region of most distinct vision, 
and the part of the retina which is made up to receive the image 
when we wish to get an exact impression of an object. About 3 mm. 
to the inner side of the posterior pole of the eye is a pale round 
area, the head of the optic nerve (optic papilla or optic disc) corre- 
sponding to the point where the optic nerve pierces the retina. The 
circumference of the optic disc is slightly elevated above the surface 
of the retina but the center presents a depression known as the 
physiological cup or excavation. This is so situated in the anterior 
half of the optic papilla to whose external border it often reaches. 
The blood vessels come out upon the inner border of the excavation 
and at the bottom of the latter are seen grayish dots, the lacunae of 
the lamina cribrosa. 

With the brilliant white of the excavated exterior half of the 
optic papilla the grayish-red hue of the unexcavated interior half of 
the optic papilla is in vivid contrast, sometimes the physiological 
excavation is so large that it takes in the larger part of the optic 
papilla, but, in contrast with the pathological excavation it never 
takes in the whole disc. There is always a part (though it may 
be a small part) of the optic papilla that is unexcavated, this being 
as a rule on the nasal side, while on the temporal side, the excavation 
does often extend to the border of the optic papilla, though it never 
has a sheer wall there like the pressure excavation. At the excava- 
tion, the blood vessels of the retina enter the eye. 

The Ophthalmic Artery arises from the internal carotid, just 
as that vessel is emerging from the cavernous sinus, on the inner 
side of the anterior clinoid process, and enters the orbital cavity 
through the optic foramen, below and on the outer side of the 
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optic nerve. It then passes over the optic nerve to the inner wall 
of the orbit and thence horizontally forward, beneath the lower 
border of the superior oblique muscle, to a point behind the internal 
angular process of the frontal bone where it divides into two termi- 
nal branches, namely, the frontal and nasal branches. As the artery 
crosses the optic nerve it is accompanied by the nasal nerve, and is 
separated from the frontal nerve by the superior rectus and the leva- 
tor palpebrae superioris muscles. I will not go into detail with this 
artery as we are only interested with the central artery of the retina. 


The central artery of the retina is a branch of the ophthalmic 
artery. It is the first and smallest branch of the ophthalmic divi- 
sions, accompanied by its corresponding vein, the vena centrallis 
retinae, pierces the optic nerve about 2 cm. from the eyeball and 
enters through the porus opticus. The retinal arteries have no anas- 
tomoses, they are terminal branches, hence, in destruction of the 
central artery blindness will result immediately. The retinal blood 
vessels lie in the inner layers, the external layers are devoid of blood 
vessels. In this situation, the choria-capillaris assists by nourishing 
the external layers of the retina. The fovea centrallis is also devoid 
of blood vessels. In this case the choria-capillaris is thickened to 
aid the fovea. The blood vessels of the retina are covered by sheaths 
forming the lymphatic of the retina. The minute anatomy of the 
retina is very complicated. We have two forms of tissue to discuss. 
They are: (a) Nervous elements of which we have eight layers, and 
(b) Two supporting tissues (Mueller’s Fibres). The supporting tis- 
sues comprises the internal and external limiting membranes and 
numerous fibres serving to keep the nerve tissue in its proper place 
and to insulate the nervous elements. Mueller’s fibres are long 
and stiff. They pass through several layers of the retina. At the 
inner side of the retina their expanded bases unite to form the inter- 
nal limiting membrane. They pass through this entire layer until 
they reach the outer nuclear layer. Here they branch and expand 
into a reticular tissue that supports the rod and cone elements. At 
the foundation of the rod and cone layer, the supporting tissue ends. 
Microscopic examinations reveal the following layers of the retina. 

1. The internal limiting membrane or membrana limitans 
interna. 
The layer of nerve fibres or fibrous layer. 
The layer of ganglion cells or vesicular layer. 
The inner plexiform layer or inner molecular layer. 
The inner nuclear layer or inner granular layer. 
The outer plexiform layer, outer molecular layer. 
The outer nuclear layer or outer granular layer. 
The external limiting membrane or membrana limitans 
externa 
9. The layer of rods and cones or Jacob’s membrane. 
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10. The pigmentary layer or tapetum nigrum. 

Herewith are the anatomical notes of the above layers: 

1. The internal limiting membrane is the most internal layer of 
the retina and is in contact with the hyaloid membrane of the vitreous 
humor. It is supported by Mueller’s fibres. 

2. The layer of nerve fibres is formed by the expansion of the 
optic nerve. This nerve passes through all the layers of the retina, 
excepting the first layer, to reach its destination. As the optic nerve 
passes through the lamina cribrosa of the sclerotic coat, the fibres of 
which it is composed of lose their myelin sheaths and are continued 
onward through the choroid and retina as simple axones. When 
these amyelinic axones reach the inner surface of the retina, they 
radiate from their point of entrance over the surface of the retina. 
They then become grouped in bundles, and in many places arranged 
in plexuses. Most of the axones in this layer are tripetal and are 
the direct continuations of the axones of the cells of the proceeding 
layer. Some of the axones are centrifugal, they being the axones 
of the ganglion cells within the brain. 

3. The layer of ganglion cells consists of a single stratum of 
large nerve cells, except in the macula lutea where several strata are 
to be found. These cells are flask-shaped, the rounded internal 
surface of each cell resting on the preceding layer and sending off 
an axone which is prolonged as a nerve fiber into the fibre layer. 
From the opposite extremity several dendrites extend into the 4th 
layer where they branch out into flattened arborizations at different 
levels. The cells vary in size. 

4. The inner plexiform layer is made up of a dense reticulum 
of minute fibrils, formed by the interlacement of the dendrites of 
the third layer and with those of the fifth layer within the reticulum 
formed by these fibrils, a few branched spongioblasts are embedded. 

5. The inner nuclear layer consists of a number of packed cells, 
of which there are three forms, (a) a large number of oval cells, 
which are known as bipolar nerve cells, this form is more numerous 
than the other forms. They consist of a large oval body, placed 
vertically to the surface and contain a distinct nucleus. The proto- 
plasm is prolonged into two processes, one of these passes inward to 
the fourth layer and ceases in a terminal ramification, which is in 
close proximity to the ganglion cells. The outer processes pass 
outward into the sixth layer, and there break up into a number of 
other branches. There are two varieties of these cells, rod bipolars 
and cone bipolars. At the innermost part of this layer is a stratum 
of cells which are known as Amacrine cells, these cells have no axis 
cylinder process, which extend into the fourth layer, these cells have 
a number of protoplasms. There are also at the outermost part 
of this layer, some cells, the processes of which extend and ramify 
in the sixth layer. These cells are known as the horizontal cells. 
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6. The outer plexiform layer is much thinner than the inner 
plexiform layer, but, like it, consists of a dense network of minute 
fibrils, derived from the processes of the horizontal cells of the fifth 
layer and the outer processes of the bipolar cells, which ramify in 
it, forming arborizations around the ends of the rod fibres and with 
the branched foot plates of the cone fibres. 


7. The outer nuclear layer like the inner nuclear layer contains 
several strata of clear oval uuclear bodies. They are of two forms: 
Rod granules and Cone granules. The rod granules are numerous and 
are placed at different levels throughout the layer. Their nuclei pre- 
sent a cross-striped appearance, and prolonged from either extremity 
of the granule is a fine process; the outer process is continuous with a 
single rod of Jacob’s membrane, the inner passes inward toward the 
6th layer and terminates in an enlarged extremity and is imbedded in 
the tuft into which the outer processes of the rod bipolars break up. 
The cone granules are less in number and are placed close to the 8th 
layer, they then continue to the 9th layer. They are not cross-striped, 
but contain a pyriform nucleus which almost fills the cell. From their 
inner extremity a thick process passes inward to the 6th layer, upon 
which it rests by a pyramidal enlargement, from which are given off 
numerous fine fibrils, which enter the 6th layer, where they come with 
the outer processes of the cone bipolars. 


8. The external limiting membrane, like the internal limiting 
membrane is derived from the fibres of Mueller. 


9. The layer of rods and cones consists of visual cells and are of 
two forms: Rod cells and Cone cells; the rod cells are more numer- 
ous. The rod cells are almost uniform in size and are arranged per- 
pendicularly to the surface. A rod cell consists of a rod and rod fibre, 
and the latter contains the nucleus. The rods are cylindrical and each 
consists of two portions, an outer and inner segment, which are about 
equal lengths. The outer portion of each rod is marked by transverse 
striae, and is made up of a number of thin disc superimposed on one 
another. The inner portion of each rod, at its deepest part where it 
is joined to the outer process of the rod granule, is indistinctly granu- 
lar. Its more superficial part presents a longitudinal striation, being 
composed of fine, bright, highly refracting fibres. The visual purple 
or rhodopsin is found in the outer segment of the rods. At its inner 
end each rod is prolonged into a very fine fibre—the rod fibre—which 
contains a nucleus, and it terminates in the 7th layer. 


The cone cells are conical in shape, the broad ends resting upon 
the 8th layer, the narrow portion ends towards the choroid. Each 
cone cell consists of two parts: the cone and the cone fibre. The outer 
segment is a short conical process, which, like the outer segment of a 
rod presents a transverse striae. The inner segment resembles the 
inner portion of the rod in structure, but differs from it as to size. 
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The cone fibre passes to the 7th layer. The optical characters of the 
rod and cone cells are alike. 


10. The pigmentary layer is the most external layer of the 
retina. It consists of a single layer of hexagonal epithelial cells 
filled with pigment granules. Each cell contains a flattened nucleus in 
the outer portion of the cell which is free from pigment at this point. 
These cells are smooth externally, where they are in contact with the 
choroid, but internally they are prolonged into a fine, straight proc- 
cess which extend between the rods. This being especially the case 
when the eye is exposed to the light. The pigment changes its posi- 
tion under the influence of light, and is distributed through the entire 
cell. In the eyes of albinos, the cells of this layer are present, but they 
contain no coloring matter. 

Physiology 

The action of light changes the visual purple contained in the 
outer segment of the rods into a colorless substance. When the eye 
is in the dark most of the pigment is stored in the posterior portion 
of the cells of the pigment epithelium and is withdrawn from between 
the rods after exposed to the light. The pigment granules push their 
way inward into the processes extending between the rod and cone 
and the latter become contracted and shortened. The function of the 
pigment cells are the renewal of the visual purple of the outer seg- 
ments of the rods after the bleaching produced by the exposure to 
light. 

The retinal purple was discovered by Boll in the year 1876, sub- 
sequently Kuehne labored much with the question, studying espe- 
cially the chemical properties of the retinal purple and yellow. The 
enthusiasm with which the discovery of Boll was first received quick- 
ly grew cold when it was seen that it did not give a direct explana- 
tion of the mechanism of vision. Some time ago the question was 
again taken up and an effort made to put the retinal purple in rela- 
tion on the one hand with the vision of certain colors, on the other 
with the adaptation of the retina to very feeble light. 

The rod and cone, the terminal organs of the optic nerve receive 
waves of light which fall upon the retina and convert these vibra- 
tions into nervous impulses which are conveyed by the optic nerve 
(the fibres of which represent the axis cylinders of the ganglion cells) 
and the optic tracts to the brain. Here they tend to produce the sen- 
sation of sight. -When the image of an object falls upon the macula 
we have distinct vision. When it falls upon any other part of the 
retina we have indistinct vision. Two points give rise to separate 
visual impressions when their images are at least .002 mm. apart. 
Since this represents the diameter of the cones at the fovea, images 
which are closer than. this would only stimulate one cone and 
consequently create but one visual impression. In other words, to be 
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seen distinctly, two objects must subtend a visual angle of one min- 
ute or more. 


In binocular vision certain portions of the retina are associated. 
Hence, the upper halves of the retina correspond as do also the lower 
halves, but the nasal side of one retina corresponds to the temporal 
half of the other, and vice versa. Rays of light impinging upon the 
retina come from the opposite side of the field. Hence, the upper part 
of the retina is used for seeing objects in the lower part of the field. 
The temporal region of the retina for the nasal part of the field. The 
image of the retina is always inverted. 

Rods of the human retina when seen under high magnification 
appear as elongated cylinders about .060 mm. in length and .002 mm. 
in thickness, and each consists of an outer and inner segment of about 
equal amount. The outer segment is homogenous and has a uniform 
diameter. The inner segment has an increased diameter; the external 
portion of this inner segment is striated and called the rod-ellipsoid. 
The internal portion of the inner segment is granular and called the 
lenticular body. The body of the rod-visual cell lies in the external 
nuclear region and consists of elongated body—the rod fibre and the 


rod granule. The rod fibre is continuous with the rod and extends 
internally into the external plexiform layer. It ends in close relation 
with the terminal filaments of the bipolar nerve cells. The nuclei of 
the rod cells are larger. They show light and dark stripes and a thin 
layer of cell protoplasm surrounds it. 


The cones consist of an outer and inner segment. A difference 
in both the length and thickness prevails. The outer segment is thin- 
ner and shorter than the inner segment. It measures about .0006 mm. 
at its belly. The cones do not expand as far as the rods do. The cones 
do not possess any of the visual purple. The cone visual cells assist 
in the formation of the outer nuclear layer and consist of a cone 
granule. These cone granules are to be found beneath the external 
limiting membrane. The granule is non-striated and has a nucleolus. 
The cone fibres expand into the outer plexiform layer and terminate 
in the cone bipolar cells. 


There are estimated to be approximately 130,000,000 rods, and 
about 3,360,000 cones in the human retina according to Gibbons. 
Also all the layers of the retina are much thinner, there being no 
nerve fibre layer and Mueller’s fibres are arranged obliquely. The disc 
consists of optic nerve fibres exclusively. It has no other retinal nerve 
elements and has no power of sight, hence, it is called the blind spot. 
The rods are much more numerous than the cones, except at the 
macula, where the cones predominate. At the fovea centrallis there 
are no rods at all and the cones become larger and narrower than 
elsewhere and are found exclusively in this region. 
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Functions of the Retina 

Jacob’s membrane or the layer of rods and cones are at the back 
of all retinal layers, which the light has to penetrate before it can 
affect this layer. This layer is called the light perceiving layer and 
the proofs of the statement are as follows: 

(a) ‘The point of exit of the optic nerve from the retina, where 
the rods and cones are absent, is insensitive to light, and is known as 
the blind spot. This is readily demonstrated by Mariotte’s experi- 
ment. 

(b) Ifa small lighted candle is moved to and fro at the side of 
and close to one eye in a darkened room, while the eyes look steadily 
forward on to a dull background, a remarkable branching figure 
(Purkinjes images) is seen floating before the eye, consisting of dark 
lines on a reddish ground. As the candle moves, the figures move in 
the opposite direction, and from its whole appearance there can be no 
doubt that it is a reversed picture of the retinal blood vessels project- 
ed before the eye. This is due to shadows of the retinal blood vessels 
cast by the candle, and it is only when they are thrown upon the 
retina in a slanting position that they are perceived. The branches of 
these vessels are in the nerve fibre and ganglion layers, and since the 


light of the candle falls upon the retinal vessels from in front, the 
shadow is cast behind them, and hence those elements of the retina 
which perceive the shadows must also lie behind the vessels. Here 
then we have clear proof that the light perceiving elements are not 
the inner, but one of the external layers of the retina, being the layer 
of rods and cones or Jacob’s membrane. 
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A SYNOPSIS OF HEADACHES 
David Levinson, Opt.D. 
Danville, Va 


The subject of headaches is indeed an important one. From 
even the earliest of early college days to the highly practical routine 
of the clinic and office, the optometrist contends with this topic. 
Headache is perhaps one of the most frequent complaints of people 
seeking relief through the optometrist. In the majority of cases, this 
relief is accorded, while in other instances the application of lenses 
and the use of other optometric resources does not bring the desired 
results. Headaches are not always for the optometrist to reckon 
with. 

Headaches have been classified in many ways. Dr. Maxwell Her- 
man of the Pennsylvania State College of Optometry faculty arranges 
the various forms as frontal, temporal, frontal temporal, occipital 
and vertex, choosing, as is easily seen, to indicate the regions purely 
anatomically, so that the location of the affected area can be grasped 
more or less universally, rather than rely upon the possible indefinite 
description of each practitioner, were he to take it up himself to 
state locations in a characteristically individual manner. The sig- 
nificance of Dr. Herman’s system is more potent than is realized, for 
by its use—the very definite demarkation of regions that it suggests— 
the interchange of information in the optometric profession itself, 
and especially between the optometric profession and other callings 
as regards discomfort in the cranium and allied regions, would be 
more definite and concrete and hence would inspire more coordinated 
inquiry once a patient is referred from optometrist to optometrist, or 
from optometrist to oculist, and so on. 


While it is not within the realm of optometric procedure or 
direct practice to attempt to eliminate headaches coming from sources 
other than those with which the optometrist is qualified and prepared 
to contend with, it is nevertheless imperative that the whole subject 
be understood at least generally, in much the same manner as the 
optometrist understands the pathology of albuminuric retinitis, 
although he does not treat impaired kidneys or profess to eliminate 
with glasses, the discomfort that the malady offers. 

While the causes of increased blood pressure are seemingly end- 
less, the change in the ranges is the end result, reacting to influence 
the cranial contents, setting up a disturbance, or a series of dis- 
turbances, the seriousness of the pathologly being in direct proportion 
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to the virility of the causative factor. The flow of blood naturally reg- 
ulates the health of tissue, so that if the tissue is not properly sup- 
plied, by reason of comparatively inactive blood flow, the strain is 
noted with headache. 

The presence of toxins in the body, either manufactured within 
the body itself or derived from without, can influence the blood so 
as to work havoc with the tissues. Faulty elimination, followed by 
wholesale disturbance of the human organization, is usually accom- 
panied by severe headaches, dizziness and dull pains throughout the 
cranial region. This is not wholly confined to constipation, but 
also includes functional impairment of the kidneys, lungs, and even 
the heart, wherein waste products which really should be thrown off 
are allowed to gather. 

In the case of infected teeth the pain complained of is analogous 
to a neuralgic pain. The association between the teeth, their nerve 
supply and the cranial apparatus naturally indicates the rather rare 
impossibility of having badly infected teeth without the presence, at 
one time or another, of at least a dull feeling of throbbing and cranial 
discomfort. 

On the item of nasal sinuses, the writer has indicated before in 
print, that stoppage of the nasal sinuses often causes headaches which 
are never really dispensed with in their entirety until the sinus ail- 
ment is taken care of, despite the fact that a patient may have both 
the sinus trouble and a refractive error which has been correctly 
handled by an optometrist. 

General systemic disorders, as well as infectious diseases, and, 
at times, anatomical deformities, contribute largely to headaches 
which are not directly due to eye strain. Lesions, tumors, trauma- 
tisms, and the like can inspire headaches if only because of their mere 
presence, by upsetting the order of things from the physical stand- 
point, inducing unnatural relative positions, arranged not as Nature 
had intended in her scheme. Sympathetic inflammation sets in, ne- 
crosis, together with other processes of a katabolic nature are put to 
work, and headaches follow as a consequence. 

Adenoids and tonsils induce mouth breathing, which, in itself 
may be responsible for headaches. The characteristic symptoms and 
evident subjective signs of this trouble are very noticeable and are 
therefore easily recognized. The optometrist, finding adenoids and 
tonsils principally in children, usually suggests removal of either or 
both of the growths, to the entire satisfaction of the usually young 
patient. 


DR. DAVID LEVINSON, 
DANVILLE, VIRGINIA 














OCULAR PSYCHOMETRY 


Carl F. Shepard, O.D., D.O.S. 
and 
Wm. Arthur Mendelsohn, Oph. D., Opt. D. 
Chicago, IIl. 


CHAPTER VIII. 


This latest and most far reaching development of optometric 
science which these chapters have been introducing, has been aptly 
termed “Corrective Optometry” thus distinguishing the service it 
renders from previous optometric service which was satisfied to pro- 
vide artificial, mechanical aids to vision, avoiding unpleasant or harm- 
{ul effects of physical and physiological faults without even attempt- 
ing to eliminate the fault itself. “Corrective Optometry” aims at the 
correction of physical and physiologic ocular conditions, to the end 
that the eyes of humanity shall be made stronger and in less need of 
mechanical aids to vision. 

“Corrective Optometry” provides calisthenical means for the 
alleviation of ocular distress occasioned by occupational demands 
upon vision, and through physiologic education adapts the eyes of 
the average man to the proper performance of highly specialized 
visual tasks which of necessity accompany the acquirement of skill 
in any of the vocations constituting modern industrial life. In other 
words, “Corrective Optometry” is the only branch of ocular science 
which recognizes that to produce a “skilled workman” involves the 
adaptation of primitive eyes to modern conditions, and provides 
means of developing “visual skill” to enhance the production value 
of “skilled fingers.” This entirely virgin field is open to the optom- 
etrists who first prepare themselves by special studies of industrial 
needs, to apply the principles of “Corrective Optometry” in the train- 
ing of workmen for particular duties. 

“Corrective Optometry” will not appeal to those whose lack of 
vision limited them to the commercial vending of mechanical appli- 
ances which so prominently straddle the aristocratic noses of America 
today—that type of commercialist who has invited the slur: “They 
sell you glasses whether you need them or not,” but it does and will 
appeal to the American public and to the ethically inclined, profes- 
sional minded optometrist who believes: “He profits most who 
serves best.” 
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Glasses are, in many many cases, absolutely necessary and they 
should and will be provided by the practitioner of true “Corrective 
Optometry,” but not merely because an excuse for prescribing 
glasses can be discovered. The optometrist of today who provides 
glasses only aiter being convinced that glasses are unavoidable, and 
seeks first to correct physical and physiological faults by physiolog- 
ical and psychological means is rapidly commanding public attention 
and respect; and his exceptional service will become the accepted and 
expected optometric service of tomorrow. 


“Corrective Optometry” has created a demand for facilities un- 
known to the refracting and frame fitting optometrist of yesterday. 
Ophthalmic glass was and is most certainly a boon to the eyes of 
humanity, but one should not be so blinded by its virtues as to 
assume without adequate investigation that light which has not 
passed through ophthalmic glass is of no virtue in the further devel- 
opment of human sight. 


The determinative (diagnostic) value of the most recently devel- 
oped optometric facilities does not lie in determining the error of 
refraction, and not entirely in the precise determination of deviation 
from the normal resting and dynamic positions of the visual axes. 
The new determinative technique of “Corrective Optometry” pur- 
poses to discover those cases wherein the ocular functions may be 
restored to normal without, or with a minimum of dependence upon 
ophthalmic crutches. (Perhaps such cases are few in number—per- 
haps not!) but there is an unquestionably large field in which drugs, 
surgery and ophthalmic lenses have failed to give comfort and 
efficiency ; and in this field “Corrective Optometry” is at present of 
greatest value. 

The new determinative (diagnostic) technique seeks informa- 
tion never required or even sought by the merely refracting optom- 
etrist and its value is therefore not apparent to him. 


Perimetry, for example, until now, has been considered of value 
only in pathological diagnosis. “Corrective Optometry” requires 
assurance that pathology is not responsible for conditions it seeks 
to correct, and employs both ophthalmoscopy and perimetry to 
gain that assurance. But with the development of facilities for ex- 
ploring color fields, so that perimetry is now available for the aver- 
age, modern equipped office, there have come, and are coming, dis- 
coveries that eccentricities of color fields are guides to physiological 
faults as well as warnings of pathologic conditions. 


The most modern facilities provide a more commanding fixation 
object and means of controlling and accurately allocating the test 
objects without relaxing the vigilant observation of the patient’s eye 
which is necessary to insure faithfully preserved test conditions. A 
projected test target is employed which not only provides purer col- 
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ors, but being projected at various selected angles from a fixed point 
relative to the patient’s eye, insures that the angle subtended by the 
target to the patient’s eye shall remain approximately the same re- 
gardless of the increase of the angle between the line of test and the 
patient’s visual axis. Tangent and meridional scales upon the project- 
ing device enable the operator to take his readings without turning 
away from his patient, and an accessible switch enables him to re- 
move the test object from the patient’s view while making his nota- 
tions, so that the patient has no opportunity to inadvertently destroy 
the value of the test by shifting his gaze from the fixation object to the 
test object without being discovered in the act. Further, the ease with 
which a great variety of test objects may be substituted one for the 
other without loss of position or time enables the optometrist to 
investigate the fields for red, green, blue, white, motion, crude form, 
and useful acuity practically at one operation. 

These investigations disclose indications aiding the optometrist 
to differentiate between physical and pathologic inhibitives to visual 
efficiency ; functional myologic imbalance and paralysis; toxic inter- 
ference and functional inefficiency; toxic amblyopia and amblyopia- 
exanopsia; and peripheral suppression and functional inability. Yet 
this field of exploration is just opening up to the thinkers in optom- 
etric practice! 

Having a mechanically operated fixation target that may be 
caused to move along any selected path within the patient’s field 
of vision enables the optometrist, by observing the patient’s eyes 
in his attempt to faithfully maintain fixation of the moving target, 
to plot myographs (muscle charts) disclosing inefficient muscle 
groups as betrayed by the patient’s “vergence phobias.’’ For ex- 
ample, suppose the fixation target to be describing a perfect circle, the 
patient under observation is instructed to maintain constant fixation 
of the target so that his eyes rotate upon a radius of 30°. The nor- 
mal patient will experience little difficulty in maintaining perfect 
circular excursions at a speed of one rotation a second, even when 
his attention is distracted by casual conversation, questions, etc., and 
will even be able to do sums in mental arithmetic without losing the 
circle. But patients whose eyes have been subject to occupational 
abuses, or who have experienced discomfort accompanying certain 
positions of the eyes, will through their “vergence phobias” betray 
their inefficient ocular muscles. 

The “stenographers’ triangle”—and the “linotypists’ oblique’— 
are typical examples of occupational “vergence phobias” that disclose 
the real cause of ocular discomfort in so many cases that have been 
condensed as “cranks” and “chronic kickers” by refractionists. 

The “presbyope’s elipse’—and “heterophoria segments’—dem- 
onstrated monocularly are examples of physiologic disorders betrayed 
by “vergence phobias.” 
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Completely dissociated, movable or moving test objects, made 
possible through the use of complimentary colors, enable the optom- 
etrist to discover, and to record in “variographs” variations in hetero- 
phoria that occur according to whether the patient’s eyes are fixed 
straight ahead, both turned to the right, both depressed, etc., etc. It 
will be a considerable surprise to some optometrists to discover that 
patients who seem exophoric under the customary directly ahead— 
“muscle tests” may have exophoria when they turn their eyes to 
the right, and orthophoria when looking to the left; but such dis- 
coveries help explain many failures to provide comfortable prism 
corrections for constant wear. 

Some eyes apparently orthophoric when fixing straight ahead, 
actually produce diplopia when turned to fixate some extreme of the 
normal binocular field. Aviators are required to have single binocu- 
lar vision through an arc of at least 30° from directly forward, 
along any meridian. Automobile drivers should be so required, and 
“Corrective Optometry” offers the only correction of such errors 
when discovered. 

The word “Perspective” is being freely used to cover a broad 
field. Properly speaking, perspective is the ability to properly as- 
cribe to objects visually encountered, their correct position in space 
relative to each other; “projection” enables one to visually determine 
the position of an object in space relative to one’s own position. 
Neither of these abilities depends upon binocular vision entirely be- 
cause both are possessed to an extent by those who are accustomed 
to monocular vision only. The determinative (diagnostic) tech- 
nique of “Corrective Optometry” considers both binocular and mon- 
ocular perspective and projection, and by means of adjustable, mov- 
ing, dissociated targets used in conjunction with a fixed object visible 
to both eyes, determines whether or not and to what degree these 
abilities are present; and when present, but not to the fullest extent, 
to determine whether the patient depends upon accommodative ef- 
fort, “muscle sense,” or relative size of retinal images to properly 
ascribe objects seen to their position in space. The value of such 
determinations is apparent to the thoughtful, not only in cases of 
heterophoria and squint, but in deciding whether nausea accompany- 
ing certain experiences due to digestive, oral, or orientation disorders. 

Fusion—which is both optometrically and ophthalmologically in 
danger of becoming confusion—is the ability to recognize the mono- 
generic quality of simultaneous binocular stimulations arising from 
a single object of regard. In other words, the correct mental inter- 
pretation of two images, one on the retina of each eye. The new 
determinative technique is not satisfied merely to see how far a pair 
of eyes will depart from normal relative positions to satisfy an 
already present desire for that interpretation, but it seeks to dis- 
cover whether departures from normal binocular relations are due 











THE AMERICAN JOURNAL OF OPTOMETRY 


to mental, muscular, neurological or environmental conditions. The 
determinations described in the foregoing paragraphs are all involved 
in fusion analysis, and in addition the reaction time to monocular 
and binocular stimulation must be considered. Monocular dominance 
for color-form or direction-sense must be discovered if the two eyes 
are to be brought nearly enough to equal mental recognition to 
function as a perfect team. 

A conspicuous target exposed for a measured interval of time 
should be located as accurately by one eye as by the other. A small 
spot of light projected upon a plain wall in a darkened room, is 
exposed for a second, then turned out. The patient who has been 
facing the wall (one eye covered, in a monocular comparative test) 
is then required to describe the object, and to mark the point where 
it appeared. Patients with two normal eyes experience little diffi- 
culty, and display equal ability with each eye, although the precau- 
tion must be taken to change the position, color and form of the 
target, and to perform the test a number of times. Then, if domi- 
nance of one eye is not overwhelming, objects, identical in form but 
of complimentary colors are exposed for an interval and viewed 
through plano glass of the same complimentary colors, one before 
either eye. The normal patient will quickly learn to “fuse” the two 
objects into one of a color distinctly other than either of the com- 
plimentary colors actually used, and this third color should be decid- 
edly more nearly white than either of the others. 

An almost infinite variety of incorrect replies are possible, but 
in actual practice the optometrist has little difficulty in determining 
whether inaccuracies and slow reactions are due to mental, physical 
or physiological faults, provided this final determination has been 
preceded by determinative investigation of each eye. 

Retinal function and efficiency may be further investigated by 
greater attention to such phenomena as the positive and negative 
after images, and “Bidwells ghost”; such investigations now being 
practical—rather than merely laboratory—possibilities because of 
facilities at the disposal of optometrists all contained in a single com- 


pact unit. 
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THE TREATMENT OF AMBLYOPIA 


Most concomitant-heterotropic squint cases, of two or more years’ 
duration, are cases in which the non-fixing eye is amblyopic. ‘This 
amblyopia, or what is more properly called amblyopia ex-anopsia is 
caused from non-use. The deviating or squinting eye, has, through 
subconscious retinal suppression, lost the faculty of producing the 
nervous reactions necessary on the part of the retina, the optic nerve 
and the brain centers to produce clear images. This was naturally 
caused by nature’s abhorrence of diplopia at the time when the 
first rupture occurred between accommodation and convergence, i. @., 
the period immediately following the initial convergence or diver- 
gence of the visual axis of the squinting eye. This breakdown or 
rupture may have been initially caused by an anisometropia; a con- 
vergence excess coupled with a high hyperopia; a convergence insuf- 
ficiency coupled with a myopia; an anatomical structural defect of 
one or more of the extrinsic muscles of the eye; the effects of a focal 
infection; or the nervous reaction resulting from some severe illness 
such as scarlet fever, measles, or whooping cough, or from other causes 
too numerous to mention at this time, the ocular results in this type 
of case, however, being always the same. One eye or the other 
ceases to fix and in a short time suppresses the visual centers in such 
a way that they completely cease functioning. We thus have true 
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cases of amblyopia ex-anopsia which must be cured or corrected be- 
fore optometric treatments to remove the squint itself, will prove 
effective. 

The treatment for amblyopia ex-anopsia is complex, involving both 
factors of refraction and retinal stimulation, the duration of the treat- 
ments being from six months to four years depending on the patient’s 
ability and willingness to co-operate and on the number of years 
the eye has been amblyopic. The writer has treated a number oi 
these cases within the past eight years and in every case has been 
successful in materially improving vision, and usually with a cor- 
responding improvement in the squint. 

After making the diagnosis, the first procedure is to determine, as 
nearly as possible, by means of skiascopy and ophthalmometry, the 
exact refractive status of the eye, and later, subjectively, the lens 
which gives the greatest acuity of vision. This acuity of vision at 
first may only be 6/300. These objective and subjective findings may 
not, at first, be the same, in fact, seldom are, due to the patient’s in- 
ability to accept at this time, a full correction. After these findings 
have been determined and recorded, the optometrist has a choice of 
two techincs to follow. In either case he will resort to occlusion, but 
in the first he will rely wholly or in part at least, on this from of stim- 
ulation, while in the second he will give the patient regular office 
treatments permitting occlusion to merely amplify when possible, 
the work done at the office. The writer is decidedly partial to the 
second course, feeling that more rapid progress can be made by hav- 
ing the patient get regular treatments under his supervision, and 
that ocular changes which occur will be more readily noted than in 
cases which report monthly or even less frequent intervals. 

Three general forms of technic are therefore at the command of 
the optometrist. They are first, Occlusion; second, Home Treat- 
ments for Retinal Stimulation, and third, the various types of Retinal 
Stimulation as Applied in Office Practice. These various phases I 
will now outline. 


[1] Occlusion. 

(a) Partial occlusion, with fogging lens. 

Partial occlusion is practiced in cases where the visual acuity of 
the amblyopic eye is 20/100 or better. A lens is prescribed which 
gives the best possible vision to the amblyopic eye and a fogging 
lens prescribed for the fixing or good eye. This later lens to fog 
vision to a point about twenty per cent under the acuity of the cor- 
rected amblyopic eye. This partial occlusion treatment correction 
is prescribed for constant wear in cases where such procedure is prac- 
tical or for part time wear in patients whose work is of such charac- 
ter that normal or nearly normal vision is necessary at times. Pa- 
tients of this latter type also have of course, a regular correction to 
use at these times. This partial occlusion treatment correction is 
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changed from time to time as the visual acuity improves in the 
amblyopic eye. 

(b) ‘Partial occlusion, with tinted lens. 

This technic is very similar to the preceding, and can only be 
used in cases where the acuity of the amblyopic eye is 20/100 or 
better. A dark shade of smoked lens is prescribed for the good or 
fixing eye and the best possible correction prescribed for the amblyop- 
ic eye, the smoked lens being of such tint as to reduce vision to 
a point slightly below that of the amblyopic eye. Higley! suggests 
the use of a Crookes B for this purpose instead of a smoked lens. 

(c) Partial occlusion by means of the photometric glass of 
Fischer. 

The writer has seen this technic carried out but once?, and then 
rather crudely, but with considerable success. Plates of gelatine 
of various degrees of intensity were secured from Europe and after 
considerable experimenting, a suitable one was selected. This plate 
was placed with much difficulty, between two thin plano discs of 
ophthalmic glass and fastened in a heavy weight spectacle frame, 
this photometric lens being placed before the good or fixing eye, the 
acuity of vision of this eye being reduced from 20/20 to 20/120. At 
the same time a full correction was prescribed for the amblyopic eye, 
this bringing its acuity up to 20/80. These were prescribed for con- 
stant wear, and were used at all times by the patient, but only with 
great care inasmuch as the photometric lens was difficult to clean 
and variations of temperature would effect the thin sheet of gelatine 
which was merely held in place between the two plano lenses by the 
pressure of the rim on the lenses themselves. However, despite these 
disadvantages, the patient was able to use this treatment correction 
successfully for about five months when a lighter shade of gelatine 
sheet could be substituted for the one originally placed between the 
two plano lenses, because of the improvement in the acuity of the 
amblyopic eye. The advantages of this technic over that of smoked 
or Crooks glass is that these gelatine plates of Fischer absorb equal- 
ly all different wave lengths, thus equally diminishing vision under 
all conditions, a thing impossible with any tinted lens now procur- 
able. We now understand these photometric plates of Fischer* can 
be secured in an improved form, the gelatine being cemented to the 
glass, thus making its application more permanent and inasmuch 
as these photometric plates are now graded in photopters their use 
will be materially simplified. 


(d) Total occlusion by means of a frosted lens. 

When possible, a frosted lens can be prescribed for the good or 
fixing eye and the full correction prescribed for the amblyopic eye. 
This, if constantly used will naturally force the visual centers of the 
amblyopic eye to function, but extreme care must be followed in 
prescribing a treatment correction of this type for constant wear, to 
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make sure that the good or fixing eye does not itself become am- 
blyopic. Patients using a correction of this type must be made to 
report at very frequent intervals. Marlow® suggests a paper cover- 
ing on the inner surface of the frosted lens to remove all glares. 


(e) Part time total occlusion. 
(1) Total occlusion used in conjunction with partial occlusion 


treatment correction, the good or fixing eye occluded by means of a 
pad, taped in place, and used constantly for periods of a week at 
a time. 

(2) Total occlusion used in conjunction with partial occlusion 
treatment correction, the good or fixing eye occluded by means of a 
monocular eyepatch tied in place over the glasses, and used only at 
home during meal times. 

(3) Total occlusion used in conjunction with partial occlusion 
treatment correction, the good or fixing eye occluded by means of 
a monocular eyepatch tied in place over the glasses, and used only 
at home daily while copying three to five pages of written matter. 


(4) Higley® suggests the use of night bandages, the bandage 
covering both eyes to be put on at the time the child retires and kept 
in place until the glasses are again placed on the child the following 
morning, thus at no time permitting the good or fixing eye to assume 
its natural dominance. 


[2] Home Treatments for Retinal Stimulation. 


Fisher,? Hotaling,’ Ryer,? and Wolfe,° suggest the use of the 
following technic of retinal development or stimulation at home. The 
patient, in addition to his partial occlusion treatment correction is 
given a test chart. This he is to hang on the wall of some large, 
well illuminated room. He is then to bandage his normal eye and 
approach the chart, until the large letter is just discernible. He is 
then instructed to back away from the chart holding the image of 
the letter clear as long as is possible. As soon as the image is 
blurred he is to advance until it is again clear, and then repeat, 
backing away and coming forward for periods of from five to ten 
minutes, this to be done three or four times a day. As soon as one 
row of letters is discernible across the room the next smaller row 
is chosen and the exercise repeated. Obviously, faithful persistence 
is necessary here, to get patients who will carry this technic on faith- 
fully at home. The writers referred to at the head of this section 
however cite eight cases in which the acuity of vision was materially 
increased by the use of this home technic. 


[3] Office Treatment for Retinal Stimulation. 

(a) Retinal stimulation cards on movable carrier. 

(1) The writer has here attempted to apply the foregoing prin- 
ciple of home treatments for retinal stimulation to the office practice 
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where it could be done under his supervision and has found it to 
work splendidly. I have had made a sliding test object carrier which 
rests on a grooved track some eight feet in length. This test object 
carrier is so constructed that cards bearing letters of different sizes 
fit into it. One letter or more can be shown at a time. The patient 
is seated in front of the apparatus, his good eye occluded with an 
eye-patch. The sliding carrier is then moved to the point on the 
grooved track nearest him. The distance is usually six feet, although 
because the entire apparatus is on a movable carriage, it can be 
varied. The smallest letter the patient can just see clearly is placed 
in the rack and then slowly moved away from him until its image 
is so blurred that it is no longer discernible. The rack is then slowly 
returned until the outline of the letter is again clear. At all times 
the patient is urged to keep the image of the letter or letters clear. 
This is repeated daily, each treatment taking from ten to fifteen 
minutes. This same technic could be splendidly employed with the 
Clayson visual acuity meter. 

Visual acuities have been increased froin 10/300 to 20/30 in 
seven months by the daily use of this technic in conjunction with the 
part time use of a partial occlusion treatment correction. 

The writer uses cards in the sliding rack, with letters 20/300; 
20/200; 20/100; 20/80; 20/60; 20/50; 20/40; 20/30;/ 20/24; 
20/20; 20/15; 20/10, in size as well as others with figures, numerals, 
etc., on them both in red and in black so as to vary the fixation 
objects, to assist in holding interest, during the treatments. 

(2) The same form of treatment can be given at the near-point 
with small cards which fit into the movable bracket of the phoropter, 
these small cards having type of various sizes from twenty-four point 
to five point. In certain cases these too, have proved very effective. 

(b) Retinal stimulation with high frequency currents. 

This form of stimulation has proven itself effective in conjunc- 
tion with other types of retinal stimulation. A small, single eye 
non-vacuum electrode is placed in light, but firm contact with the 
lids covering the amblyopic eye. The current, of sufficient strength 
to produce a one-eighth inch spark is turned on after the tube is in 
place and later turned off before the tube is removed, thus saving 
the patient from any spark. The application varies from five to twen- 
ty minutes per day and has a stimulating effect on the retinal cen- 
ters and the optic nerve.” 

(c) Retinal stimulation with the myoculator. 

Mendelsohn and Shepard?” suggest the use of the myoculator for 
stimulating the retinal centers in cases of amblyopia, this instru- 
ment to be used in conjunction with a partial occlusion treatment 
correction. The technic being as follows: The good eye is occluded, 
the patient at first fixing a small green light directly ahead while the 
large, projected white light of the instrument itself, moved swiftly 
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across the otherwise darkened field. The fixation objects are later 
changed to various letters of different sizes which the patient attempts 
to distinguish as they are momentarily illuminated by the large pro- 
jected light of the instrument. This technic, to be effective at all, 
must be followed daily. 


(d) Retinal stimulation with the amblyoscope of Worth. 


The amblyoscope of Worth!* is a valuable aid in developing the 
acuity of vision of the amblyopic eye as well as for later developing 
the fusion faculty. The technic, in brief, being, in using this instru- 
ment to use fixation cards which do not require direct fusion at first 
to get a proper picture, such as a bird and a cage, a clown and a hoop, 
etc. The patient being instructed at first to merely look for and find 
both the cage, for instance, and the bird. At first only one of these 
will be seen but by increasing the illumination behind the card placed 
in the instrument in front of the amblyopic eye, the patient will 
sooner or later see both the bird and the cage at the same time. This 
technic naturally requires practice, these treatments being given 
daily, the patient using the full correction while viewing the cards 
through the amblyoscope. 

(e) Retinal stimulation with the Hazen’s kratometer. 


The Hazen kratometer has also proved of value in developing the 
acuity of vision of the amblyopic eye where binocular fixation was 
possible. This instrument is used in these cases in conjunction with 
the swinging lamp of Wiseman.!* The writer’s technic being as 
follows: The good or fixing eye is fogged with plus spheres to a 
point where its acuity is just equal to that of the amblyopic eye. 
Prisms, if necessary, are then placed in the instrument to enable the 
patient to get binocular single vision. The swinging lamp is then 
set in motion and the prism power reduced by means of the vertical 
prism slides in the usual manner of giving oculo-prism treatments!® 
until diplopia results, the patient constantly watching, for a ten min- 
ute period, the swinging lamp, through the constantly changing 
prisms. The writer has found this technic to develop both the desire 
on the part of the amblyopic eye to see as well as at the same time 
to develop the fusion faculty. 


({) Retinal stimulation by means of the stereoscope of Wells 
supplemented by bar reading. 


The writer has found the stereoscopic principle as set forth by 
Wells?* of value in finishing these cases of amblyopia after the acuity 
of vision of the amblyopic eye has been developed to a point of 20/50 
or better. Daily stimulation with the stereoscope and the weekly 
use of bar reading will quickly advance a case which has progressed 
to this point, inasmuch as the near vision is invariably in these cases 
better than the distance vision and the retinal activity resulting from 
this near point work by means of these two forms of technic is suf- 
ficiently stimulating to rapidly continue this development of acuity 
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thus improving distance vision. 

These are the various technics which can be used in developing 
the visual centers of the amblyopic eye. I, personally, favor the 
use of the partial occlusion treatment correction, amplified by total 
occlusion when possible and accentuated by daily office treatments 
for retinal stimulation using various technics, as herein briefly out- 
lined, the choice of technic being made to fit the case. 

Work of this nature is intensely interesting and productive of 
much good. We, as optometrists, must be ever alert to add to our 
sum of knowledge with which to alleviate the visual ills of our 
patients, particularly those of these unfortunate squint cases with 
their amplyopic complications. iA. 
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BOOK NOTICES 


AN INTRODUCTION TO CLINICAL PERIMETRY. H. M. 
Traquair, M.D., F.R.C.S., Ed. Published by the C. V. Mosby 
Company, St. Louis, Mo. 264 pages. 164 illustrations. 1 color 
plate. 1927. $13.50. 


We have received from the C. V. Mosby Publishing Company of 
St. Louis, a copy of the large American edition of Clinical Perimetry 
by Traquair, with an introductory preface by Dr. Meyer Wiener, 
ophthalmologist of Washington University. 

This well written work on perimetry deals with the subject as 
nearly as possible from a purely clinical aspect, thus materially in- 
creasing its value to the refractionist in the field, who, while reading 
this treatise is therefore not obliged to wade through page after page 
of academic theorizing. 

Traquair has divided the book itself into two parts followed by 
an appendix. The first part deals with the normal field of vision and 
the various methods of examination. The second part deals with 
various perimetric clinical diagnostic factors and it is here where the 
real value of the text becomes apparent. The author has literally 
filled many of the large pages of this volume with illustrations show- 
ing the results of field charting, each illustration being well written 
up, making this book a splendid reference work on the subject of 
perimetric diagnosis, as every type of ocular pathology is given in 
careful, one might almost say, painstaking attention. T. O. B. 





A PRACTICE OF PHYSIOTHERAPY. C. M. Sampson, M.D. 
Published by the C. V. Mosby Company, St. Louis, Mo. 620 
pages. 146 illustrations. 1927. $10.00. 


We have also received from the C. V. Mosby Publishing Com- 
pany of St. Louis, a copy of the book, “A Practice of Physiotherapy,” 
which contains three parts, these being divided into 34 chapters. 
Part one, which is made up of the first 24 chapters, is devoted 
mostly to the principles of physics underlying the construction of 
the different physiotherapy machines and the technics to be used 
with the various special types of apparatus. Sampson is very em- 
phatic in his statements that most of the high frequency machines 
manufactured at present can not be used to give diathermy treat- 
ments, claiming that only machines with large and poweriul con- 
densers will deliver sufficient voltage to enable one to give real 
diathermy treatments. He also lays great stress on the importance 
























BOOK NOTICES 


of using the proper technic for each individual case, and claims that 
most of the practitioners who have failed to get results with physio- 
therapy are the ones who, upon investigation were discovered to 
have used, either the wrong technic, or the improper type of instru- 
ments. 

The author devotes much space in the first part of the book to 
laying the foundation for the reader’s understanding of the underly- 
ing laws of physics, upon which the successful application of physio- 
therapy depends. There is a wealth of helpful information for the 
beginner as well as for the advanced practitioner in this portion of 
the book, no matter on what part of the body one may wish to apply 
this form of therapy. 

The second part of the book deals with clinical applications. 
While Sampson presents here a system of physiotherapy for the gen- 
eral practitioner there is much in this book which is of interest to the 
eye specialist, many of the suggested therapies opening up new fields 
for development. Sampson claims that corneal ulcers, pteregium, 
conjunctivitis, strabismus, cramped and spasmodic muscles and acute 
as well as chronic optic neuritis can be successfully treated by the 
application of the proper physiotherapy technic. He cautions, how- 
ever, that treatment in acute optic neuritis must be started early 
before degeneration sets in. 

Discussing chronic optic neuritis, the author claims that, “In 
any case of chronic optic atrophy and neuritis short of the late stages 
when total blindness is already present, in addition to any neurons 
that may have already degenerated, there are numbers of others being 
compressed which have stopped functioning, or are capable of very 
little function, and many of these neurons would resume function 
if they were decompressed. Diathermia is capable of producing more 
and quicker absorption of inflammatory exudate, of causing more 
breakdown and absorption of moderately advanced fibrosis, of increas- 
ing nourishment more powerfully, quickly, and completely than any 
other remedy in all therapy, and certainly (used correctly) can do 
no harm here, has potentialities for great good, and is strongly indi- 
cated in this condition. Unless and until we develop some drug that 
has similar powers in quantity sufficient to make it fair to compare 
it with diathermia, I am going to keep on insisting that diathermia is 
the remedy of choice in acute and chronic optic neuritis or optic 
atrophy.” 

Part three is devoted to general considerations, the care and 
handling of the electrical apparatus and how to adapt physio- 
therapy to one’s practice. This book is, itself, a complete reference 
library on the subject— the practice of physiotherapy. J. 1. K. 
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ABSTRACTS 


SPECIAL USES OF THE STENOPAIC SLIT. J. I. Pascal, Eye, 
Ear, Nose and Throat Monthly. Vol. VII, No. 4, pp. 223-224. 
1928. 


Pascal reviews the customary technic of using the stenopaic slit 
and then suggests its further use in making an approximate diagnosis 
of the refractive condition. His technic consists of having the patient 
view the large letter T through the disc, the slit being placed in 
a vertical position. Should both lines of the T appear equally dis- 
tinct the case is, says Pascal, one of emmetropia. Should one line 
of the T stand out more clearly than the other, plus or minus lenses 
must be interposed until all lines are equally clear. The lenses used, 
indicating the amount of myopia or hyperopia present. 

a. oO. B. 





OPHTHALMIC FINDINGS IN NASAL ACCESSORY SINUS 
DISEASE. C. Barnert. The Columbia Optometrist. Vol. 2, 
No. 2, pp. 5-10. 1928. 


Barnert claims that in all cases of retrobulbar neuritis, sinus dis- 
ease must be suspected and advocates a thorough flushing out of these 
cavities when no other cause can be found for the neuritis. Nine 
illustrative cases accompany the paper. 2a 





AMBLYOPIA. L. A. Swann. The Optician (British). Vol. 
LXXV, No. 1934, pp. 147-148. 1928. 


Swann mentions in some detail three types of amblyopia in this 
paper, they being congenital amblyopia, amblyopia from a high re- 
fractive error and amblyopia exanopsia due to suppression, quoting 
also the following diagnostic technic as a differentiation test—‘Mad- 
dox suggests a method which will help to determine as to whether 
the squinting eye has congenital amblyopia or ‘exanopsia.’ The 
observer holds two hands in front of the squinting eye, the fellow 
eye being occluded. If the patient can see both hands plainly, the 
amblyopia is probably congenital; if the hand that falls on the nasal 
half of the retina in convergent strabismus or on the temporal half in 
divergent strabismus is seen more plainly than the other hand, 
amblyopia exanopsia is probably present. This is due to the fact 
that in convergent strabismus the nasal half of the retina is used 
more than the temporal half, the latter thus becoming more ambly- 
opic; in divergent strabismus the reverse occurs.” 
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OPTOMETRISTS’ At the last meeting of the Optometric 
CLUB OF Club of Baltimore, Dr. A. L. Trussell ad- 
BALTIMORE dressed the members of the club on the sub- 


ject of “The Making of Professions—Op- 
tometry the New Profession.” He drew a vivid word picture of the 
profession of optometry, its historical background, its growth and 
gradual development up to the present stage when it is getting recog- 
nition from the public as well as from members of other professions. 

Differentiating between the optometrist and ophthalmologists, 
Dr. Trussell offers the following definition: ‘Optometry is that 
science dedicated to the conservation, preservation and redemption of 
the necessary functions for the maintenance of a comfortable visual 
effectivity and efficiency.” 

In discussing professional optometric service, Dr. Trussell ad- 
vises that all should follow the path that is laid out for them, serve 
humanity and in this way prove our place in the world. 

“Service,” he claims, “is the rent we pay for the space we occupy 
in this world.” This being true, in the final analysis, our standing 
in any community will depend upon the service we render such as 
ours, and when we render it, we make friends for ourselves, and for 
our profession. 

Let us therefore hold the ideal of service ever before us, and if 
we do this there is no question but what we shafl come into our own 
place and remain ever aloft. 
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PECKHAM Establishing what is undoubtedly a rec- 
LECTURES IN ord for attendance at his educational lec- 
CALIFORNIA tures, Dr. R. M. Peckham brought his 

national lecture tour to a close in Los An- 
geles with two lectures, one given on Sunday and one on the follow- 
ing Friday. At the Sunday lecture, says Dr. Philip L. Reily, sixty- 
three practitioners were in attendance and on the following Friday, 
sixty-four were registered. Testifying to the interest that he aroused, 
not one complaint was heard when those present were kept until 
after 11:00 P. M. in order that the work might be completed. 

As one optometrist expressed himself, “He certainly has dis- 
turbed our complacency,” and another, “Too many of us are only 
too prone to accept without question, theories expounded twenty, 
thirty and even forty years ago, which later have been disproven by 
researches into optics, physiology, psychology, etc.” 

Showing a keen insight into the problems that confront the 
optometrist in practice, Dr. Peckham clearly outlined the vagaries of 
a pair of human eyes as they attempted to function under the in- 
creasingly difficult conditions that are laid down by our modern 
civilization. 

Following is the California itinerary of Dr. Peckham: Sacra- 
mento, San Francisco, Oakland, Bakersfield, Taft, Visalia, Pasadena, 
San Diego, Santa Barbara, Santa Ana, Long Beach, and Los Angeles. 

* * * * 

PHILADELPHIA Dr. Chester H. Johnson was elected 
ACADEMY OF president of the Philadelphia Academy of 
OPTOMETRY Optometry at its recent meeting in Phila- 

delphia. The other officers are Dr. L. 
Leroy Selig, vice president, and Dr. J. C. Neill, secretary. The execu- 
tive committee is composed of the officers and the following two 
optometrists, Dr. W. H. Glazer and Dr. J. D. Shoptaugh. 

* * * * 

PITTSBURGH Dr. Howard T. Lewis writes that the 

OPTOMETRIC Skeffington post-graduate group is now 

ASSOCIATION meeting regularly twice a month on the 

second and fourth Thursday. This group 
has in attendance, optometrists coming from within a radius of 100 
miles of Pittsburgh. This is the first time that such a body of men 
have been able to meet in Pittsburgh with but one purpose in mind 
—that of optometric research with the endeavor to solve the difficult 


problems confronting the optometrist. 
* * * * 


MAINE Drs. Bryant and Corriveau report that 
ASSOCIATION OF the May meeting of the Maine Association 
OPTOMETRISTS _ of Optometrists which was held in the Au- 
gusta House, Augusta, Maine, May 9th, 

1928, was very successful. The chief speakers at the meeting were 











ANNOTATIONS AND SOCIETY PROCEEDINGS 


first, Dr. Walter P. Conley, who spoke on “Defective Vision in Its 
Relation to Criminals.” His subject was based on his experience in 
examining the eyes of inmates at the Thomaston State Prison during 
the last six years; second, Mr. D. Desmond, who spoke on “Stereo- 
scopic Development of the Fusion Faculty,” giving the technic of 
Wells in fusional development; and Mr. William Jackson, third, who 
spoke on the “Business Phases of Professional Life.” 

During the business session it was voted that the board of direc- 
tors constitute a law enforcement committee with power to appoint 
an optometric inspector whose duties it shall be to gather evidence 
of law violations and to prosecute violators. It was also voted to 
send Dr. Harry Covell as delegate to the American Optometric 
Association at its annual convention in Grand Rapids in July. 

Dr. A. Merz of Brunswick and Dr. B. F. Plummer of Augusta 
were elected to membership in the association. The next meeting 
will be held in September at Bangor. 

* * * x 


VERMONT The Vermont association will hold its 
ASSOCIATION annual convention at Hotel Vermont, Bur- 
CONVENTION lington, on June 19th and 20th. The chief 

speakers will be Dr. Fay McFadden, Dr. 
Samuel Baker, Dr. J. Shaw, and Dr. C. R. Padelford. 

Dr. Laurence B. Folsom urges all members of the Vermont As- 
sociation to attend this meeting as the arrangements committee have 
outlined a splendid program from both an educational and a recrea- 
tional viewpoint. One of the outstanding features of the convention 
will be a trip on the beautiful Lake Champaign in a steamer especially 
chartered for this purpose. 

* * * * 

NORTH DAKOTA Dr. H. Kornmesser of Jamestown, N. 
STATE BOARD D., secretary of the North Dakota State 

OF OPTOMETRY Board of Optometry, announces that the 

state board will hold its annual examination 
at Jamestown, at the Gladstone Hotel, on August 7th and 8th. Appli- 
cants are urged to communicate with Dr. Kornmesser at once. 

* xx * * 

VANDERBURGH The Vanderburgh Academy of Optom- 
ACADEMY OF etry, writes Dr. M. O. Cockrum, its secre- 
OPTOMETRY tary, has just completed its first graduate 

course in connection with the International 
Clinic. The lectures as given by Dr. A. M. Skeffington were far 
reaching and opened up a large optometric field to those attending. 

Too much praise cannot be given Dr. Skeffington for this work. 
We as an academy want to recommend him to the men of our pro- 
fession and to invite and urge all those near enough in this tri-state 
territory to join our class next spring. 
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Watch for Our Exhibits at the A.O. A. Convention in Grand Rapids, Mich., July 22. 





ADVERTISEMENTS 


...and now 
a 
Shur-on 


Rondale 
Mounting 


(SHUR-ON IMPERIAL E-4169H) 


THE new White Gold Filled Rondale 
spectacle mounting is preferred by the 
Eye-wise because of: 


Style . . . always authoritative and 
distinctive. 


Prestige . . . quality beyond ques- 
tion since 1864. 

Dependability . . . 1/10 12K 
white gold filled guaranteed. 

And . . . the fact that this new 
mounting with endpieces new to white 
gold filled merchandise, delicately en- 
graved Rondale bridge and 10K solid 
gold pads is so made and sold that imi- 
tations and cut prices are virtually im- 
possible. Your wholesaler carries these 
mountings in stock and can give im- 


mediate delivery. 


Shur-on Imperial 
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See Our Exhibits at the A. O. A. Convention, Grand Rapids, Mich. 





